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(57) Abstract 



A treadmill (10) with an 
adjustable cushioning mechanism (50) 
configured to adjustably cushion the 
impact to a user who is exercising 
on the treadmill. The adjustable 
cushioning members (50) allow the 
user to select the amount of cushioning 
that will be provided while the user 
is exercising on the treadmill by 
adjusting the cushioning members to 
individualize the amount of cushioning 
for a specific user, as well as for 
a particular type of exercises. The 
treadmill comprises a frame (24), and 
an endless belt (32) trained on the 
frame. The belt (32) has an upwardly 
exposed exercise section. A deck is 
disposed between the exercise section 
of the belt (32), and the frame (24). 
The treadmill (10) also comprises a 
plurality of cushioning members (50) 
each having a plurality of portions 
with different cushioning properties. 
The cushioning members (50) are 
positioned on opposing sides of the 
frame (24). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


AM 


Armenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


CA 


AZ 


Azerbaijan 


CB 


BA 


Bosnia and Herzegovina 


CE 


BB 


Barbados 


CH 


BE 


Belgium 


GN 


BF 


Burkina Faso 


CR 


BC 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada' 


IT 


CF 


Central African Republic 


JP 


CC 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


Cote dlvoire 


KP 


CM 


Cameroon 




CN 


China 


KR 


cu 


Cuba 


KZ 


cz 


Czech Republic 


LC 


DE 


Germany 


LI 


DK 


Denmark 


LK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 
Georgia 
Ghana 
Guinea 

Hungary 



Italy 

Japan 

Kenya 

Kyrgyzjtan 

Democratic People's 

Republic of Korea 

Republic of Korea 



Saint Lucia 
Liechtenstein 
Sri Lanka 



LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

SO 

NZ 

PL 

PT 

RO 

RU 

SD 



Luxembourg 
Latvia 



Republic of Moldova 



The former Yugoslav 
Republic of Macedonia 
Mali 



Mexico 
Niger 

Netherlands 



New Zealand 

Poland 

Portugal 



Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senega] 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine - 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZVY 


Zimbabwe 



WO 00/18472 



PCT/US99/I5483 



TREADMILL WITH ADJUSTABLE 
CUSHIONING MEiMBERS 

BACKGROUN D OF THE INVENTION 

1. The Field of the Invention 

The present invention relates to treadmills, and more particularly to treadmills 
with adjustable cushioning members to manually, adjustably cushion the impact when 
a user is operating the treadmill. 

10 2. Present State of the AH 

Treadmills have become increasingly popular in recent years as a piece of exercise 
equipment. Treadmills can be used for either running or walking indoors such as at home 
or in the office. Most exercise treadmills include an exercise platform that includes an 
elongated frame with a first and second roller assembly mounted across opposite lateral 

1 5 ends of the frame. An endless belt is mounted for travel about the roller assemblies. The 
belt is flexible and unable to rigidly support the weight of the user. The belt is usually 
supported by a deck that is disposed between the upper portion of the belt and the frame. 
The deck is usually made of rigid material. The belt is controlled by a motor. As the user 
walks or runs on the belt, the belt is pressed against the underlying deck to provide 

20 mechanical support for a user. 

In some types of treadmills, the decks were directly affixed to the frame to 
provide rigid support. As a result, the shock from the user's step is reflected by the deck 
back to the foot, ankle and leg of the user in a similar manner as the reactive forces are 
imposed on a walker, a jogger or a runner exercising on a hard-paved surface or a 

25 sidewalk. Over long periods of time, the shock experienced by the user can have 
detrimental effects to the joint of the user. Even in the short term, exercising on a rigid 
surface may prove to be tiring and jarring to a user. Attempts have been made to provide 
a way to cushion the impact felt by the user on the treadmill while still providing a rigid 
support surface for the belt and exerciser. 

30 One method of attempting to cushion the impact felt by the user is to provide an 

intricate shock absorbing system which was attached to both the frame and the deck. The 
intricate shock absorbing system, however, is difficult to manufacture and cost 
prohibitive. Another attempt to provide cushioning to the user has been attaching rubber 
blocks or cushioning strips mounted along the length of the frame prior to mounting the 

35 deck to the frame. One problem with the rubber blocks or cushioning strips mounted 
between the deck and frame is that the blocks did not deform equally between users 
having different weights. As a result, for some users there was insufficient cushioning 
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and with another user the treadmill was too soft. Another method of providing 
cushioning on treadmills is the use of several elastomeric springs that are positioned 
between the frame and the deck. The elastomeric springs were intended to provide an 
amount of resistance that is proportional to the extent that the deck deflected in response 
to a user exercising. 

As recognized with the use of rubber blocks, users that have differing weights do 
not obtain the same amount of deflection of the deck and therefore need differing 
amounts of cushioning. In addition, the amount of cushioning that is desired may depend 
upon the exercise that is being performed on the treadmill. For instance, a user who is 
running on the treadmill will most likely need more cushioning than a user who is 
walking on the treadmill. In addition, there is often just a difference of personal taste in 
the amount of cushioning that is desired. Some users may prefer to exercise on a firmer 
surface while others would prefer to exercise on a surface with a great deal of cushion. 
One attempt to provide a treadmill that could provide individualized cushioning required 
physically removing strips of cushioning material and inserting other strips into the 
treadmill. This was time consuming and awkward. What is needed is a treadmill in 
which a user may manually adjust the amount of cushioning that will be provided without 
having to disassemble and remove pieces of the treadmill. 

BRIEF SUMMARY OF TH E INVENTION 

In accordance with the invention as embodied and broadly described herein a 
treadmill with an adjustable impact absorbing mechanism is provided. The impact 
absorbing mechanism is configured to adjustably cushion the impact to a user who is 
exercising on the treadmill. The adjustable impact absorbing mechanism allows the user 
to select the amount of cushioning that will be provided while the user is exercising on 
the treadmill by manually adjusting the impact absorbing mechanism to individualize the 
amount of cushioning for a specific user as well as for a particular type of exercises. 

The treadmill comprises a frame and an endless belt trained on the frame. The 
belt has an upwardly exposed exercise section. A deck is disposed between the exercise 
section of the belt and the frame. The treadmill also comprises a plurality of cushioning 
members each having a plurality of portions with different cushioning properties. The 
cushioning members are positioned on opposing sides of the frame. The cushioning 
members are configured to be adjusted so as to selectively position a portion of the 
cushioning members between the frame and the deck. The cushioning members are 
mechanically interconnected such that movement of one of the cushioning members 
results in corresponding movement of the other of the cushioning members. 
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An embodiment with an adjustable flexible cantilever is also provided. The 
cantilever comprises a flexible arm and a bumper. The arm has one end mounted to the 
frame and the other end freely disposed from the frame. The bumper extends between 
the free end of the arm and the deck. The cantilever also included a brace mounted to the 
frame adjacent to the cantilever. The brace can be selectively moved along the length of 
the cantilever. 

These and other objects and features of the present invention will become more 
fully apparent from the following description and appended claims, or may be learned by 
the practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the manner in which the above-recited and other advantages and 
objects of the invention are obtained, a more particular description of the invention 
briefly described above will be rendered by reference to specific embodiments thereof 
which are illustrated in the appended drawings. Understanding that these drawings depict 
only typical embodiments of the invention and are not therefore to be considered to be 
limiting of its scope, the invention will be described and explained with additional 
specificity and detail through the use of the accompanying drawings in which: 

Figure 1 is partial cutaway perspective view of a treadmill with one embodiment 
of a cushioning mechanism; 

Figure 2 is a partial cross-sectional elevation view of the cushioning mechanism 
shown in Figure 1 taken along section line 2-2 therein; 

Figure 3 is a partial cross-sectional elevation view of another embodiment of a 
cushioning mechanism; 

Figure 4 is a partial cross-sectional elevation view of another embodiment of a 
cushioning mechanism; 

Figure 5 is a partial cross-sectional elevation view of another embodiment of a 
cushioning mechanism; 

Figures 6a-6c feature a partial cross-sectional elevation views of another 
embodiment of a cushioning mechanism; 

Figure 7 is a partial cutaway perspective view of a treadmill with another 
embodiment of a cushioning mechanism; 

Figure 8 is a partial cross-sectional elevation view of the cushioning mechanism 
of Figure 7 taken along section line 8-8 therein; 

Figure 9 is a partial cutaway top elevation view of another embodiment of a 
cushioning mechanism; 
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Figure 10 is a partial cross-sectional elevation view of another embodiment of a 
cushioning mechanism; 

Figure 1 1 is a partial cross-sectional perspective view of another embodiment of 
a cushioning mechanism; and 

Figure 12 is a partial cut-away top elevation view of another embodiment of a 
cushioning mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention relates to treadmills with an impact absorbing mechanism 
that is configured to adjustably cushion the impact to a user who is exercising on the 
treadmill. Depicted in Figure 1 is one embodiment of a treadmill incorporating the 
features of the present invention. The adjustable impact absorbing mechanism in the 
present invention allows a user to select the amount of cushioning that will be provided 
while the user is exercising on the treadmill by manually adjusting the impact absorbing 
mechanism to individualize the amount of cushioning for a specific user as well as for 
a particular type of exercises. The manual adjustments made by a user to the impact 
absorbing mechanism are done without any disassembly of the treadmill. 

As illustrated in Figure 1 , one embodiment of a treadmill 1 0 includes an exercise 
base 12 and a support structure 14. Support structure 14 comprises a handrail 16 that 
extends upwardly from exercise base 12 and a feet means for supporting treadmill 10 
upon a support surface such as a floor. One embodiment of structure capable of 
performing the function of such a feet means are feet 18. It is to be understood that 
although Figure 1 illustrates foot 18 only on the right side of handrail 16 there is another 
foot 18 on the left side of handrail 16. Left and right are defined when a user is facing 
support structure 14 while standing on exercise base 12. 

Handrail 1 6 may comprise an optional control console 1 7. Console 1 7 is attached 
to the upper end of handrail 16 and extends laterally over exercise base 12. Console 17 
may have an operating control such as an actuator switch to operate treadmill 1 0 and an 
indicator means which may be operated by the user to determine various parameters 
associated with the exercise being performed. Console 17 may also include such things 
as a cup or glass holder so that the user may position a liquid refreshment for use during 
the course of performing the exercise. It can be appreciated that various embodiments 
of console 1 7 are possible and may be so simple as to include only an on/off switch. It 
is contemplated that console 1 7 may be completely replaced by a lateral support member. 

Exercise base 12 has a front end 20 and a back end 22. As illustrated in Figure 
1, front end 20 of exercise base 12 is attached to support structure 14. In this 
embodiment, front end 20 of treadmill 10 is rotatably attached to support structure 14 
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such that exercise base 12 can be rotated between an operational position, as is illustrated 
in Figure 1, and a storage position in which exercise base 12 is substantially vertical. It 
can be appreciated that various other methods of attaching exercise base 12 to support 
structure 14 are equally effective in carrying out the intended function thereof. In 
addition, there is no requirement that exercise base 12 be rotatable. It is contemplated 
that exercise base 12 can be fixedly attached to support structure 14. 

Referring to Figure 1, exercise base 12 comprises a frame 24 that includes a right 
frame member 28 and a left frame member (not shown). In Figure 1, however, as 
previously mentioned only the right side of treadmill 10 is visible. It is intended that the 
left side of frame 24 of treadmill 10 be a mirror image of the structure discussed relative 
to the right side. Right frame member 28 and left frame member (not shown) are in a 
spaced-apart, longitudinal relationship and are substantially parallel. Exercise base 12 
also comprises a rear support member 30 that is attached to right frame member 28 and 
left frame member (not shown) at back end 22 of exercise base 12. 

Exercise base 12 comprises a front roller 34 and a back roller 36 that are attached 
laterally near front end 20 and back end 22 of frame 24, respectively. An endless belt 32 
is trained over front roller 34 and back roller 36 and is positioned between right frame 
member 28 and left frame member (not shown) so that belt 32 has an upwardly exposed 
exercise section 38 upon which a user exercises. 

As depicted in Figures 1 and 2, exercise base 12 includes a deck 40 that is 
disposed between exercise section 38 of belt 32 and frame 24. Deck 40 is substantially 
rigid and provides rigid support to a user exercising on exercise section 38 of belt 32. 
Belt 32 and deck 40 are configured to receive a user thereon to perform exercises 
including walking, running, jogging and other similar related activities. Treadmill 1 0 can 
also be used for stationary exercises such as stretching or bending while the user is 
standing on belt 32. 

In one embodiment, at least one of the front 20 and back end 22 of deck 40 is not 
secured to the frame, but instead, moves freely from frame 24. This permits greater 
adjustment of cushioning applied to that end of the deck 40. For example, in one 
embodiment, the front end 20 of deck 40 is not secured to frame 24, but instead, the back 
end 22 of deck 40 is secured to frame 24 (through the use of screws, for example), while 
the front end 20 deflects freely from frame 24. This permits greater adjustment of 
cushioning applied to the front end 22 of deck 40. 

However, in another embodiment, both front end 20 and back end 22 of deck 40 
are secured to frame 24 through the use of screws, for example, and adjustable cushioning 
is applied to the central portion of deck 40 between opposing ends 20 and 22. Optionally, 
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adjustable cushioning can be applied in front and/or in back of the points of securement 
of deck 40 to frame 24. 

One embodiment of right frame member 28 and left frame member (not shown) 
comprises a side rail 42 and a side platform 44. As illustrated in Figure 1 , side platform 
44 is positioned over the top of side rail 42 of both right frame member 28 and left frame 
member (not shown). Side platforms 44 are positioned on each side of belt 32 and are 
capable of supporting the weight of a user standing thereon. 

The position of side platforms 44 are such that a user of treadmill 10 can 
comfortably and easily step off of belt 32 onto one or both of side platforms 44. A user 
can also stand on side platform 44 on either side of exercise base 12 until he or she is 
ready to step onto belt 32. It can be appreciated that other embodiments of frame 24 that 
include right frame member 28 and left frame member (not shown) or the components 
thereof are equally effective in carrying out the intended function thereof. 

The present invention includes an impact absorbing mechanism 48 that is 
configured for manual adjustment to provide selectable amounts of impact cushioning 
when a user is operating on exercise section 38 of belt 32. Impact absorbing mechanism 
allows the amount of cushioning provided by treadmill 10 to be manually adjusted to 
individualize treadmill 10 for different uses and/or users. 

One embodiment of impact absorbing mechanism 48 is depicted in Figures 1 
and 2. As illustrated in Figure 1 , impact absorbing mechanism 48 comprises a plurality 
of cushioning members 50 that are positioned between deck 40 and frame 24. Although 
Figure 1 illustrates two (2) cushioning members 50, it can be appreciated that various 
other numbers of cushioning members 50 can be used. This is true with all of the 
embodiments illustrated in Figures 1-8. Cushioning members 50 are attached to 
opposing sides of frame 24 and are at least partially disposed between frame 24 and deck 
40. Cushioning members 50 are substantially opposite each other on frame 24 and are 
substantially perpendicular to deck 40. Cushioning members 50 comprise a plurality of 
portions having different cushioning properties. As depicted in Figure I , cushioning 
members 50 are attached to the inside surface of frame 24. It is contemplated, however, 
that cushioning members 50 can be attached to the outside surface of frame 24 and 
perform the function thereof equally effectively. 

Cushioning members 50 comprise flexible bases 58. Bases 58 have an opening or 
cut-out 52 formed in the different portions of cushioning member 50 as shown in Figure 
2. Each opening 52 is a different size. As the size of opening 52 increases, the stiffness 
of that portion of cushioning members 50 decreases. As a result, the size of opening 52 
in cushioning members 50 is related to the flexibility that portion of cushioning members 
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50. The portions of cushioning member 50 will have different cushioning properties due 
to the varying size of openings allows a user of treadmill 10 who may desire less 
cushioning, for example, to manually adjustably position cushioning members 50 so that 
the portion of cushioning members 50 with the smallest openings 52 and, therefore, the 
least flexibility is proximate to deck 40. In this position, cushioning members 50 have 
an increased stiffness which results in less cushioning. In contrast, when more 
cushioning is desired, cushioning members 50 are rotated to adjust cushioning members 
50 so that a portion of bases 58 with progressively increasing sized openings is against 
deck 40, thereby increasing the flexibility and cushioning of cushioning members 50. 

As shown in Figures 1 and 2, bases 48 of cushioning members 50 are configured 
in a disk-like shape. The shape of bases 58 of cushioning members 50 is not particularly 
important. Various other configurations of bases 58 of cushioning members 50 are 
equally effective in carrying out the intended function thereof. Bases 58, as shown, are 
substantially planar. It is not, however, required that bases 58 of cushioning members 50 
be planar. Bases 58 of cushioning members 50 may have various other configurations 
such as elliptical, oval, or octagonal. What is important is that bases 58 of cushioning 
members 50 have portions of differing amounts of stiffness to correspondingly provide 
differing cushioning in absorbing the impact between deck 40 and frame 24 when a user 
is operating on exercise section 38 of belt 32. Cushioning members 50 must be manually 
adjustable to provide selectable amounts of impact cushioning when a user is operating 
on exercise section 38 of belt 32. 

As illustrated in Figure 1, impact absorbing mechanism 48 also comprises means 
for manually adjusting cushioning members 50 so as to selectively position a select one 
of the plurality of portions of cushioning members 50 between frame 24 and deck 38. It 
is intended that the term "manually" mean that the user of treadmill 10 must physically 
do something to select among the various amounts of cushioning that can be provided by 
impact absorbing mechanism. Manually can mean physically moving or rotating 
cushioning members 50 or pressing a button on console 17 which causes cushioning 
members 50 to be automatically and selectively adjusted to provide the desired amount 
of cushioning. It is, therefore, intended that the term "manually" be interpreted broadly 
to just require a user to do some thing such as pressing a button or actually positioning 
cushioning members 50 to adjust the amount of cushioning. 

One example of structure capable of performing the function of such a means for 
manually adjusting cushioning members 50 comprises a handle 56. As depicted in 
Figure 1, one embodiment of handle 56 is mounted outside frame 24 and is attached to 
one of cushioning members 50. Handle 56 is configured to cooperate with frame 24. 
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Other embodiments of handle 56 perform the function thereof equally effectively. For 
example, handle 56 may be a knob attached to base 58 of one of cushioning members 50, 
particularly if cushioning members 50 are attached to the outside surface of frame 24. 
Handle 56 may be elongated, oval, round, square, or various other geometric shapes. 
Handle 56 must just be something that the user can easily grasp. Other embodiments of 
handle 56 may include some type of an elongated lever or rod. If means for manually 
adjusting cushioning members 50 is mounted on console 17, it may comprise a button 
that is indexed to automatically incrementally adjust cushioning members 50 to the 
specific amounts of cushioning. Other embodiments of means for manually adjusting 
cushioning members 50 are some sort of a lever that is slidable on console 17 or knob 
attached to console 17 that can be selectively rotated . Either the knob, lever or some 
other embodiment can be moved on the console 17 by the user to position bases 58 of 
cushioning members 50 to corresponding positions to provide the selected amount of 
cushioning. 

Impact absorbing mechanism 48 may optionally comprise means for mechanically 
interconnecting cushioning members 50 such that movement of one of cushioning 
members 50 results in corresponding movement of the other second cushioning members 
50. One embodiment of structure capable of performing the function of such a means for 
mechanically interconnecting the plurality of cushioning members 50 comprises an 
elongated axle 54 that is depicted in Figure 1. Axle 54 is attached to cushioning 
members 50 and extends laterally therebetween. As the user of treadmill 10 adjusts one 
of cushioning members 50 using handle 56 to select the desired amount of cushioning, 
axle 54 translates the movement to the remaining cushioning members 50. Consequently, 
all of cushioning members 50 move substantially simultaneously to the selected position 
to provide the desired amount of cushioning. 

As illustrated, axle 54 is substantially round. Axle 54 could, however, have other 
embodiments such as square, oval, or rectangular. Various other configurations of means 
for mechanically interconnecting first and second cushioning members 50 are capable of 
performing the function thereof equally effectively. Alternatively, means for 
mechanically interconnecting cushioning members 50 may comprise a linkage or a cable 
as will be discussed in further detail below. 

In those embodiments of impact absorbing mechanism 48 that do not comprise 
a means for mechanically interconnecting cushioning members 50, all of cushioning 
members 50 have means of adjusting cushioning member 50 so as to selectively position 
a select one of the plurality of portions 58 of cushioning member 50 between frame 24 
and deck 40. For example, as depicted in Figure 1, first and second cushioning 
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members 50 may each have a handle, such as handle 56. attached thereto. This 
embodiment would require a user to first make the adjustment to first cushioning 
member 50 located on one side of treadmill 10 and then move to the opposite side to 
manually adjust to second cushioning member 50 or vice versa. The drawback with this 
embodiment is in that a user might forget to adjust cushioning members 50 on the 
opposite side or may inadvertently adjust only cushioning members 50 on one side of 
treadmill 10 resulting in cushioning members 50 having different settings. 

A variety of different adjustable cushioning members may be provided along the 
length of the base 12 in order to provide a substantially horizontal deck 40. It is also 
possible to employ both adjustable and non-adjustable cushioning members between 
frame 24 and deck 40 in order to provide a substantially horizontal deck 40. 

The remaining figures illustrate other embodiments of impact absorbing 
mechanisms and cushioning members. The majority of features previously discussed 
relative to Figures 1 and 2 apply to the remainder of the figures. 

Figure 3 depicts another embodiment of impact absorbing mechanism 66. One 
of the plurality of cushioning members 68 is shown in Figure 3. Impact absorbing 
mechanism 66 comprises a plurality of substantially identical cushioning members 68. 
Cushioning members 68 are movably attached to frame 24 and are substantially 
perpendicular to deck 40. As with cushioning members 50, cushioning members 68 each 
may be attached either inside or outside frame 24. 

Cushioning members 68 comprise a plurality of portions having different 
cushioning properties. Cushioning members 68 each comprise a base 72 having a 
plurality of arms 70 projecting therefrom. In the embodiment depicted in Figure 3, 
base 72 is substantially round. Various other configurations of base 72 are capable of 
performing the function thereof with equal effectiveness. Base 72 could, for example, 
alternatively be square, oval, elliptical, octagonal or even triangular. Arms 70 project 
radially from base 72. While Figure 3 illustrates that cushioning members 68 have four 
(4) arms 70, it is contemplated that any number of arms 70 other than one (1) can be 
utilized. What is important is that the user can manually adjust cushioning members 68 
to select between differing amounts of cushioning. Arms 70 and base 72 are substantially 
parallel. 

Arms 70 of cushioning members 68 are made of various materials with each 
having differing stiffness characteristic such that each of arms 70 experiences a differing 
amount of deflection when contacting deck 40 in response to a force from the impact of 
a user on exercise section 38 of belt 32. In one embodiment of cushioning members 68, 
arms 70 are substantially comprised of materials selected from the group consisting of 
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plastic, hard rubber, soft rubber, and cellular foam. Various other kinds of materials that 
have differing stiffness characteristics may alternatively be used. In addition, although 
depicted in Figure 3 as being substantially rectangular, arms 70 may have other 
configurations such as being square, semispherical, half an ellipse, half an oval, or a 
truncated cone and perform the function thereof equally effectively. 

Figure 4 illustrates another embodiment of an impact absorbing mechanism 80 
that comprises cushioning members 82. Like cushioning members 50 and 68 depicted 
in Figures 1-3, cushioning members 82 are movably attached to frame 24 and are 
disposed substantially perpendicular to deck 40. Cushioning member 82 comprise a 
plurality of portions having different cushioning properties. Cushioning members 82 
comprise a base 92 with arms 84 extending therefrom. In this embodiment, cushioning 
members 82 are substantially fan-shaped. Like cushioning members 68 depicted in 
Figure 3, cushioning members 82 have arms 84 extending outwardly from base 92. In 
this embodiment, as illustrated in Figure 4, cushioning members 82 have three (3) 
arms 84. As previously mentioned, cushioning members 82 could, however, have 
various other numbers of arms 84. 

Although cushioning members 68 and 92 illustrated in Figures 3 and 4 have 
arms 70 and 84, respectively, that are parallel to bases 72 and 92, respectively, arms 70 
and 84 are not required to be parallel to bases 72 and 82. Instead, bases 72 or 92 could 
be mounted on frame 24 so as to be substantially parallel with deck 40. Arms 70 or 84 
while extending outwardly from bases 72 or 92 now extend upward toward deck 40. For 
example, arms 70 and 84 could be "L-shaped." This embodiment of cushioning members 
performs the function thereof equally effectively. 

Impact absorbing mechanism 80 includes an optional raised portion 86 on deck 40 
that extends away from deck 40 toward frame 24. Raised portion 86 is configured to 
cooperate with arms 84 on cushioning members 82. Alternatively, raised portion 86 of 
deck 40 can be eliminated and arms 84 of cushioning members 82 extended to directly 
contact deck 40 as in the embodiment illustrated in Figure 3. 

Impact absorbing mechanism 80 with cushioning members 82, as depicted in 
Figure 4, are somewhat similar to the embodiment of cushioning members 50 illustrated 
in Figure 2. Like the embodiment depicted in Figure 2, arms 84 or base 92 of cushioning 
members 82 have different sized openings 88 formed therein and form a plurality of 
portions in cushioning members 82 having differing cushioning properties. Openings 88 
are differently sized and as a result arms 84 each have differing amounts of stiffness. As 
shown, one of arms 84 of cushioning members 82 does not have an opening 88 formed 
therein which further changes the stiffness of that arm 84. What is important is that each 
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arm 84 have a discrete and differing amount of flexibility and deflection in response to 
a user exercising on belt 32 as a result of the differing stiffness. Cushioning members 82, 
consequently, will provide a differing amount of cushioning depending on which of 
arms 84 is in contact with deck 40. 

Impact absorbing mechanism 80 also comprises an elongated lever 90, as shown 
in phantom in Figure 4, configured to manually adjust cushion members 82. Lever 90 
is one embodiment of structure capable of performing the function of manually adjusting 
cushioning members 82 so as to selectively select one of the plurality of portions of 
cushioning members 82 between frame 24 and deck 40. 

Figure 5 illustrates another embodiment of an impact absorbing mechanism 250 
that comprises cushioning members 252. Like the cushioning members depicted in 
Figures 1-4, cushioning members 252 are movably attached to frame 24 and are disposed 
substantially perpendicular to deck 40. Cushioning members 252 comprise a plurality 
of portions having different cushioning properties. Cushioning members 252 comprise 
a substantially fan-shaped base 254 having different flattened surfaces 255 extending 
around the rim 253 of base 254. 

Base 254 of cushioning members 252 has different sized openings 256 formed 
therein, forming a plurality of portions in cushioning members 252 having differing 
cushioning properties. Openings 256 are differently sized and as a result, different 
portions of base 254 have differing stiffness. As shown, one of the portions 258 of 
cushioning members 252 does not have an opening 256 formed therein. This further 
changes the stiffness of that portion 258. What is important is that each portion have a 
discrete and differing amount of flexibility and deflection in response to a user exercising 
on belt 32 as a result of the differing stiffness. Cushioning members 252, consequently, 
will provide a differing amount of cushioning depending on which portion contacts deck 
40. 

Impact absorbing mechanism 250 also comprises a hub 260 coupling base 254 to 
axle 54. Hub 260 includes fingers 262 (shown in phantom lines) extending radially from 
a hub sleeve 264 disposed about axle 54 and coupled to axle 54 through the use of a 
screw (not shown) disposed through sleeve 264 and axle 54. In one embodiment, base 
254 comprises a flexible polyvinylchloride material which is molded onto a nylon or 
glass-filled nylon hub 260. By way of example, the polyvinylchloride material may have 
a durometer of about 65, shore A. 

In one embodiment, impact absorbing mechanism 250 is positioned toward the 
front end 20 of base 12, e.g., within the front one-third of base 12. This positioning is 
particularly useful when the front end 20 of deck 40 is not secured to frame 24, e.g., 
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when the back end 22 of deck is secured to frame 24 (through the use of screws, for 
example), while the front end 20 moves freely from frame 24. Allowing front end 20 to 
freely deflect from frame 24 enhances the ability to adjust the amount of cushioning 
applied to deck 40. In one such embodiment, front end 20 of deck 40 also rests on at 
5 least one additional cushioned member such as an isolator coupled to each side of frame 
24, such as discussed below with reference to Figure 1 1 . 

Figures 6a-6c illustrate another embodiment of an impact absorbing 
mechanism 270 that comprises cushioning members 272. Cushioning members 272 are 
movably attached to frame 24 and are disposed substantially perpendicular to deck 40. 

10 Cushioning members 272 comprise a plurality of portions having different cushioning 
properties. Each cushioning member 272 comprises a substantially fan-shaped base 274 
having a plurality of recesses 275 extending around the rim 273 of base 274. 

Base 274 of cushioning member 272 comprises a flexible portion 277 attached 
through adhesion or molding to a substantially more rigid portion 276, forming a plurality 

15 of portions in cushioning members 272 having differing cushioning properties. As a 
result, different portions of base 274 have differing stiffness. Cushioning members 272, 
consequently, will provide a differing amount of cushioning depending on which portion 
contacts a wheel pivotal ly coupled to deck 40, as discussed below. 

Impact absorbing mechanism 270 also comprises a hub 280 coupling base 274 to 

20 axle 54. Hub 280 comprises a hub sleeve 282 coupled to base 274. In one embodiment, 
hub sleeve 282 is integrally coupled to member 276 and to a plate 271 , such that flexible 
portion 277 is cradled within plate 271, hub 280 and member 276. 

Hub sleeve 282 is disposed about axle 54 and coupled to axle 54 through the use 
of a screw (not shown) disposed through sleeve 282 and axle 54, for example. In one 

25 embodiment, flexible portion 277 comprises a flexible polyvinylchloride material which 
is molded onto a significantly more rigid nylon or glass-filled nylon member 276 and 
plate 271. Hub 280 may also comprise nylon or glass-filled nylon. By way of example, 
the polyvinylchloride material 277 may have a durometer of about 55, shore A. 

Impact absorbing mechanism 270 further comprises a wheel 288 rotatably 

30 coupled to deck 40. In one embodiment, bracket 290 couples wheel 288 to deck 40. 
Wheel 288 is configured to mate with a selected recess 273 on cushioning member 272. 
Wheel 288 turns as cushioning member 272 turns. This assists in preserving the material 
of cushioning member 272 from damage as member 272 is turned. Stops 292 coupled 
to bracket 290 prevent the overrotation of cushioning member 272. 

35 As yet another feature of impact absorbing mechanism 270, as shown in Figure 

6b, axle 54 includes a tab 294 coupled to axle 54. In a preferred embodiment, a motor, 
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such as an extension motor, has an arm 293 thereof pivotally coupled to tab 294. Upon 
actuating the motor, such as by pressing a button coupled to the console of the treadmill, 
the motor rotates the axle 54. The button and motor pivotally coupled to axle 54 serve 
as another example of a structure capable of performing the function of manually 
5 adjusting cushioning members 272 so as to selectively select one of the plurality of 
portions of cushioning members 272 between frame 24 and deck 40. 

In one embodiment, impact absorbing mechanism 250 is positioned toward the 
front end 20 of base 12, e.g., within the front one-third of base 1 2. One or both of front 
and back ends 20, 22 of deck 40 are secured to frame 24. 
10 As shown in Figure 6c, in one embodiment, member 276 comprises a rim 269 

having a T-shaped member 279 extending therefrom. Member 279 is covered by 
flexible portion 277 and enhances the adhesion of flexible portion 277 to the more rigid 
member 276. 

Figures 7 and 8 depicts treadmill 10 with another embodiment of an impact 

15 absorbing mechanism 100 configured for manual adjustment to provide selectable 
amounts of impact cushioning when a user is operating on exercise section 38 of belt 32. 
Impact absorbing mechanism 100 comprises cushioning members 102. As shown in 
Figure 8, cushioning members 102 are substantially parallel to deck 40 and are at least 
partially disposed between deck 40 and frame 24. Cushioning members 102 can be 

20 movably attached to either deck 40 or frame 24. As depicted in Figure 8, cushioning 
members 102 are rotatably attached to deck 40 by a vertical axle 108. 

Right frame member 26 and left frame member (not shown) of frame 24 have 
raised portion 104 formed thereon. Raised portions 104 extend upwardly towards 
deck 40 and contact cushioning members 102. Cushioning members 102 illustrated in 

25 Figures 7 and 8 have substantially the same configuration as cushioning members 50 
depicted in Figures 1 and 2. Cushioning members 102 comprise a plurality of portions 
having different cushioning properties. Cushioning members 102 comprise a base 112 
with a plurality of openings 52 formed therein. Bases 1 12 of cushioning members 102 
are shown as round, but it is intended, particularly in this embodiment, that cushioning 

30 members 102 may have various other shapes without effecting the function thereof. 
Cushioning members 102 may be square, rectangular, oval, or various other 
configurations. 

As depicted in Figure 7, treadmill 10 has a knob 1 10 on console 1 7 that causes 
cushioning members 102 to be selectively adjusted according to the desired amount of 
35 cushioning. Knob 110 on console 17 is one embodiment of structure capable of 
performing the function of a means for manually adjusting cushioning members 102 to 
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provide differing amount of impact cushioning. Various other embodiments of structure 
capable of performing the function of such a means for manually adjusting members 102 
including those disclosed with other embodiments of cushioning members, are equally 
effective. 

5 Impact absorbing mechanism 1 00 also comprises a linkage or a cable 1 06, shown 

in Figure 7, configured to mechanically interconnect cushioning members 102 such that 
movement of one cushioning member 102 results in corresponding movement of other 
cushioning members 102. Various embodiments of structure capable of performing the 
function of such means for mechanically interconnecting cushioning members 102, 

1 0 including those disclosed with other embodiments of cushioning members, are equally 
effective. For example, horizontal axle 54 can be mechanically interconnected with 
vertical axles 108 of cushioning members 102 such that movement of one of cushioning 
members 102 results in corresponding movement of other cushioning members 102. 

Although bases 1 12 of cushioning members 102 are depicted as having various 

15 sized openings 52 formed therein, other embodiments of cushioning members 102 
perform the function thereof equally effectively. For example, instead of openings 52 
formed in bases 1 12 of cushioning members 102, raised pads comprising materials with 
different cushioning properties can be mounted on cushioning members 1 02. Cushioning 
members 102 can be manually adjusted such that the raised pads mounted on cushioning 

20 members 102 are selectively positioned on raised portion 104. In addition, instead of 
cushioning members 102 being pivotally mounted below deck 40, cushioning 
members 102 can be movably attached to frame 24 by vertical axles. 

Another embodiment of an impact absorbing mechanism 1 20 is depicted in 
Figure 9. Impact absorbing mechanism 120 comprises cushioning members 1 22 attached 

25 to opposite sides of frame 24. Cushioning members 122 are elongated and in the 
embodiment shown in Figure 9 are substantially curved. Various other configurations, 
however, perform the function thereof equally effectively. For example, cushioning 
members 122 can be rectangular, square, semispherical, half an oval, half-an-ellipse, or 
semicircular. As illustrated, cushioning members 122 comprise bases 30 that have a 

30 plurality of raised pads 1 24 mounted thereon. Raised pads 1 30 each comprise a material 
with different cushioning properties. The arrangement of raised pads 124 on cushioning 
members 122 on side one is in an inverse mirror image cushioning members 122 on the 
opposite side of frame 24 as will be discussed in more detail below. 

Impact absorbing mechanisms 1 20 also comprise an elongated beam 126 movably 

35 mounted below deck 40. Beam 126 extends across frame 24 and is substantially parallel 
to deck 40. A portion of beam 1 26 is disposed between deck 40 and cushioning 
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members 122 to contact the various raised pads 124. Beam 126 is pivotally connected 
to deck 40. Raised pads 124 are arranged on cushioning members 122 so that beam 126 
is pivoted to contact one type of raised pad 124 on cushioning members 122 and the 
opposite end of beam 126 contacts the same material on the opposite of cushioning 
members 122 as illustrated in Figure 9. 

Beam 126 is another embodiment of structure capable of performing the function 
of such means for mechanically interconnecting the plurality of cushioning members 1 22. 
Beam 126 has an elongated handle 128 attached to one end thereof for the user to grasp 
to selectively, manually adjust the amount of cushioning provided by cushioning 
members 122. A user of treadmill 10 can move beam 126 by moving handle 128 until 
beam 126 contacts the selected raised pads 124 to obtain differing amounts of cushioning 
of the impact. Figure 9 illustrates in phantom an example of another position of 
beam 126 for a differing amount of cushioning. Handle 128 extends away from beam 
126 above frame 24. Handle 128 is one example of structure capable of performing the 
function of means for selectively positioning one of the plurality of portions of 
cushioning members 122. 

Cushioning members 50, 68, 82, 102 and 122 are one embodiment of structure 
capable of performing the function of impact absorbing means for manually adjustably 
cushioning impact between deck 40 and frame 24. 

Figure 10 illustrates another embodiment of impact absorbing mechanism 140 
that comprises a plurality of flexible cantilevers 142. Cantilevers 142 comprises a 
support 144 attached to the inside surface of frame 24 and extends in a direction away 
from frame 24. Cantilevers 142 comprise an elongated flexible arm 146 that is attached 
at one end to support 144. Arm 146 extends toward front end 20 of frame 24. Arm 146 
has an opposite end that is freely disposed from support 144 and frame 24. 
Cantilevers 142 also comprises a bumper 148 mounted on the free end of arm 146. 
Bumper 148 extends away from free end of arm 146 toward deck 40 in a direction that 
is substantially perpendicular to deck 140. 

Impact absorbing mechanism 140 includes an elongated brace 150 that is 
configured to manually adjust the flexibility of cantilevers 142. Brace 150 is mounted 
to frame 24 adjacent to cantilevers 142. Brace 150 extends substantially perpendicular 
to the longitudinal axis of frame 24 and is configured to cooperate with frame 24 and to 
move parallel to the longitudinal axis of frame 24. As depicted in Figure 10, frame 24 
has elongated slots 152 formed therein to accommodate movement of brace 150. Brace 
150 is selectively movable along the longitudinal axis of frame 24 and the length of 
cantilever 142 to change in the amount of cushioning provided by cantilevers 142 by 
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increasing or decreasing the amount of deflection of arm 146 in response to a user 
operating on the exercise section 38 of belt 32. For example, if brace 1 50 is moved along 
the length of cantilevers 142 towards bumper 148 on arm 146, trie amount of deflection 
or amount of cushioning is decreased. In contrast, if brace 150 is moved towards 
support 144, the amount of deflection will increase which consequently results in the 
amount of cushioning provided to the user increasing. 

Various other configurations of brace 150 and slots 152 perform the function 
thereof equally effectively as long as brace 1 50 and slots 1 52 are configured to cooperate 
together. Brace 150 and slots 152 in frame 24 are one example of structure capable of 
performing the function of an adjustment means for manually adjusting the flexibility of 
cantilever 142. 

It can be appreciated that although the various embodiments illustrated in the 
figures usually have two (2) cushioning members or two (2) cantilevers, any other 
number of a plurality of cushioning members or cantilevers can be used in treadmill 10. 

Although not shown in the figures, it is contemplated that treadmill 10 includes 
structure such as a drive means for supplying power to exercise base 12 to drive 
continuous belt 32. The drive means for supplying power to base frame 12 is disposed 
in front end 20 of exercise base 12. One embodiment of structure capable of performing 
the function of such a drive means comprises a motor that rotates a first pulley and drives 
a belt. The belt drives a second pulley which is connected to front roller 34 about which 
belt 32 is disposed. As previously stated, the rear portion of belt 32 is also disposed 
around rear roller 36. Other embodiments capable of performing the function of such a 
drive means may include a flywheel. The flywheel is connected to belt 32 and receives 
energy from the user operating on belt 32 of exercise base 12. The flywheel also delivers 
energy to belt 32 as the user performs walking, running or jogging exercises when a user 
is suspended and not in contact with belt 32. 

Figure 11 illustrates yet another embodiment of an impact absorbing 
mechanism 1 60 that comprises a plurality of flexible cantilevers 1 62, only one of which 
is shown in Figure 11. Cantilever 162 comprises a support 164 attached to the inside 
surface of frame 24, such as a cross beam. Cantilever 1 62 further comprises an elongated 
arm 166, such as a steel or other metal arm that is attached at one end to support 164. 
Arm 166 extends toward front end 20 of frame 24. Arm 166 has an opposite end that is 
freely disposed from support 164 and frame 24. 

Cantilever 162 also comprises a bumper 168 mounted on the free end of arm 166. 
Bumper 168 extends away from the free end of arm 166 toward deck 40 in a direction 
that is substantially perpendicular to deck 40. As another example of a cantilever, 
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another elongated arm and a bumper attached thereto (not shown) extends from an 
opposing end of support 164 in parallel relationship to the cantilever 162 shown in Figure 
1 1. In one embodiment, bumper 168 is positioned toward the front end 20 of base 12, 
e.g., within the front one-third of base 12. 

Impact absorbing mechanism 160 further includes an elongated brace 1 70 that is 
configured to manually adjust the flexibility of cantilevers 162. Brace 170 is mounted 
to frame 24 adjacent to cantilevers 162. Brace 170 extends substantially perpendicular 
to the longitudinal axis of frame 24 and is configured to cooperate with frame 24 and to 
move parallel to the longitudinal axis of frame 24. 

As depicted in Figure 1 1 , frame 24 has elongated slots 1 72 formed therein to 
accommodate movement of brace 170. A second slot is not shown in Figure 1 1 , but is 
preferably on an opposing side of frame 24 from slot 172 for receiving an opposing end 
of brace 170 from that shown in Figure 11. Brace 170 is selectively movable along the 
longitudinal axis of frame 24 within opposing slots 1 72 and along the length of opposing 
cantilevers 162 to change the amount of cushioning provided by cantilevers 162 by 
increasing or decreasing the amount of deflection of arms 166 in response to a user 
operating on the exercise section 38 of belt 32. For example, if brace 170 is moved along 
the length of cantilever 162 towards bumper 168 on arm 166, the amount of deflection 
or amount of cushioning is decreased. In contrast, if brace 1 70 is moved towards 
support 164, the amount of deflection will increase which consequently results in the 
amount of cushioning provided to the user increasing. 

Also as shown in Figure 1 1, in one embodiment, each of the opposing slots 172 
have teeth 1 74 therein for selectively receiving gears 1 76 coupled to opposing ends of 
brace 170. Said teeth 174 and gears 1 76 allow convenient adjustment of brace 170 within 
slots 172 and assist in maintaining brace 170 in a desired orientation within slots 172 
during an exercise routine. By moving brace 170 forward and backward within opposing 
slots 172, each of the opposing cantilevers 162 is adjusted, preferably achieving an equal 
degree of deflection. 

Various other configurations of brace 170 and slots 172 perform the function 
thereof equally effectively as long as brace 1 70 and slots 1 72 are configured to cooperate 
together. Brace 170 and slots 172 in frame 24 are one example of structure capable of 
performing the function of an adjustment means for manually adjusting the flexibility of 
cantilever 162. 

As mentioned above, in one embodiment front end 20 of deck 40 is not secured 
to frame 24. Instead, back end 22 of deck 40 is secured to frame 24 (through the use of 
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screws, for example), while front end 20 moves freely from frame 24, enhancing the 
ability to adjust the amount of cushioning applied to front end 20 of deck 40. 

In one such embodiment, at least one and preferably both sides of front end 20 of 
deck 40 also rest on a cushioned isolator 1 80, shown in Figure 1 1 , without being coupled 
to the isolator 1 80. However, in another embodiment, front end 20 and back end 22 of 
deck 40 are both coupled to frame 24 through the use of screws, for example. The screws 
may be disposed through the deck, the frame, and an isolator, such as isolator 180 
disposed between the frame and the deck, for example. 

Another example of an impact absorbing mechanism 200 that comprises a 
plurality of flexible cantilevers 202, 204 is shown in Figure 12. Cantilevers 202, 204 
comprise a support 205 attached to frame 24 diagonally with respect to the longitudinal 
axis of frame 24. Cantilevers 202, 204 further comprise respective elongated arms 206, 
208 attached to opposing ends of diagonal support 205. Bumpers 207, 209 are coupled 
to free ends of respective arms 206, 208 below deck 40. Bumpers 207, 209 extend 
upwardly with respect to respective arms 206, 208 and intersect deck 40. As shown, 
bumpers 207, 209 and arms 206, 208 of respective cantilevers 202, 204 are oriented in 
opposing directions. 

Impact absorbing mechanism 200 further includes an elongated brace 210 that is 
configured to manually adjust the flexibility of cantilevers 202, 204. Brace 210 is 
mounted to frame 24 by being pivotally coupled to support 205. Brace 2 1 0 has opposing 
ends which are disposed beneath respective arms 206, 208. Frame 24 has elongated slots 
212, 214 formed therein on opposing sides to accommodate pivotal movement of the 
ends of brace 210. Brace 210 moves along the length of opposing cantilevers 202, 204 
to change in the amount of cushioning provided by cantilevers 202, 204 by increasing or 
decreasing the amount of deflection of arms 202, 204. One advantage of mechanism 200 
is that the amount of cushioning provided is adjustable by pivoting brace 210 in a desired 
direction. 

Brace 210 and slots 212, 214 in frame 24 are one example of structure capable of 
performing the function of an adjustment means for manually adjusting the flexibility of 
cantilevers 202, 204. 

The present invention may be embodied in other specific forms without departing 
from its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as illustrated and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning and range of equivalency of the 
claims are to be embraced within their scope. 
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What is claimed is: 

1 . A treadmill comprising: 

(a) a frame; 

(b) an endless belt trained on said frame, said belt having an upwardly 
exposed exercise section; 

(c) a deck disposed between said exercise section of said belt and said 
frame; and 

(d) impact absorbing means for manually, adjustably cushioning 
impact between said deck and said frame. 

2. A treadmill as recited in Claim 1 , wherein said impact absorbing means 
comprises a first cushioning member disposed between said deck and said frame, said 
first cushioning member comprising a plurality of portions each having different 
cushioning properties. 

3. A treadmill as recited in Claim 2, wherein said first cushioning member 
comprises a flexible base having a plurality of different sized openings formed therein. 

4. A treadmill as recited in Claim 2, wherein said first cushioning member 
comprises a base having a plurality of raised pads attached thereto, each of said plurality 
of pads having different cushioning properties. 

5. A treadmill as recited in Claim 2, wherein said first cushioning member 
comprises a base having a plurality of arms projecting therefrom, each of said plurality 
of arms having different cushioning properties. 

6. A treadmill as recited in Claim 5, wherein each of said plurality of arms 
are made of different materials. 

7. A treadmill as recited in Claim 5, wherein said base is circular and said 
plurality of arms radially project therefrom. 

8. A treadmill as recited in Claim 5, wherein said base is flat and said arms 
upwardly project therefrom. 

9. A treadmill as recited in Claim 1 , wherein said impact absorbing means 
comprises: 

(a) a flexible cantilever having a first end mounted to said frame and 
an opposing second end biased against said deck; and 

(b) means for manually adjusting the flexibility of said cantilever. 

10. A treadmill as recited in Claim 9, wherein said cantilever comprises: 
(a) a flexible arm having a first end mounted to said frame and an 

opposing second end freely disposed from said frame; and 
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(b) a bumper extending between said second end of said flexible arm 
and said frame. 

11. A treadmill as recited in Claim 9, wherein said means for manually 
adjusting the flexibility of said cantilever comprises a brace mounted to said frame 
adjacent to said cantilever, said brace being selectively moveable along the length of said 
cantilever. 

1 2. A treadmill as recited in Claim 2, further comprising a second cushioning 
member, said first and second cushioning members being disposed on opposing sides of 
said frame between said frame and said deck. 

13. A treadmill as recited in Claim 12, further comprising means for 
mechanically interconnecting said first and second cushioning members such that 
movement of said first cushioning member results in corresponding movement of said 
second cushioning member. 

14. A treadmill comprising: 
15 (a) a frame; 

(b) an endless belt trained on said frame, said belt having an upwardly 
exposed exercise section; 

(c) a deck disposed between said exercise section of said belt and said 
frame; and 

20 (d) a cushioning member at least partially disposed between said deck 

and said frame, said cushioning member comprising a plurality of portions each 
having different cushioning properties. 

15. A treadmill as recited in Claim 14, further comprising means for manually 
adjusting said cushioning member so as to selectively position a select one of said 

25 plurality of portions of said cushioning member between said frame and said deck. 

16. A treadmill as recited in Claim 15, wherein said means for manually 
adjusting comprises a lever attached to said cushioning member. 

17. A treadmill as recited in Claim 14, wherein said cushioning member 
comprises a flexible base having a plurality of different sized openings formed therein. 

30 18. A treadmill as recited in Claim 14, wherein said cushioning member 

comprises a base having a plurality of arms projecting therefrom, each of said arms 
having different cushioning properties. 

19. A treadmill as recited in Claim 14, wherein said cushioning member is 
substantially perpendicular to said deck. 

35 



WO 00/18472 PCT/US99/15483 

21 

20. A treadmill as recited in Claim 14, wherein said cushioning member is 
substantially parallel with said deck. 

21. A treadmill as recited in Claim 14, wherein the cushioning member 
comprises a substantially fan-shaped base, the base comprising a plurality of portions, 
each portion having different cushioning properties. 

22. A treadmill as recited in Claim 14, wherein at least one of the front and 
back ends of the deck is freely movable with respect to the frame. 

23. A treadmill as recited in Claim 14, wherein the cushioning member 
comprises a base having a plurality of recesses along a rim thereof, each recess 
configured to selectively receive a wheel rotatably coupled to the deck of the treadmill. 

24. A treadmill as recited in Claim 14, wherein the cushioning member 
comprises a base having a plurality of flat surfaces along a rim thereof. 

25. A treadmill comprising: 

(a) a frame; 

(b) an endless belt trained on said frame, said belt having an upwardly 
exposed exercise section; 

(c) a deck disposed between said exercise section of said belt and said 

frame; 

(d) a flexible cantilever having a first end mounted to said frame and 
an opposing second end biased against said deck. 

26. A treadmill as recited in Claim 25, wherein said cantilever comprises: 

(a) a flexible arm having a first end mounted to said frame and 
opposing second end freely disposed from said frame; and 

(b) a bumper extending between said second end of said flexible arm 
and said deck. 

27. A treadmill as recited in Claim 26, wherein said bumper is mounted to 
said flexible arm. 

28. A treadmill as recited in Claim 25, further comprising means for manually 
adjusting the flexibility of said cantilever. 

29. A treadmill as recited in Claim 28, wherein the means for manually 
adjusting the flexibility of said cantilever comprises a brace mounted to said frame 
adjacent to said cantilever, said brace being selectively moveable along the length of said 
cantilever. 
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30. A treadmill comprising: 

(a) an elongated frame having a left side and a right side; 

(b) an endless belt trained on said frame between said left side and 
said right side, said belt having an upwardly exposed exercise section; 

5 (c) a deck disposed between said exercise section of said belt and said 

frame; and 

(d) a plurality of cushioning members each having a plurality of 
portions, each of said plurality of portions having different cushioning properties, 
said plurality of cushioning members being positioned on opposing sides of said 

1 0 frame such that a select one of said plurality of portions is disposed between said 

frame and said deck; and 

(e) means for mechanically interconnecting said plurality of 
cushioning members such that adjustment of a select one of said plurality of 
cushioning members result in corresponding adjustment of the other of said 

1 5 plurality of cushioning members. 

31. A treadmill as recited in Claim 30, wherein the means for mechanically 
interconnecting said plurality of cushioning members comprises a rotatable axle 
extending between said plurality of cushioning members. 

32. A treadmill as recited in Claim 30, wherein the means for mechanically 
20 interconnecting said plurality of cushioning members comprises a pivoting beam 

extending between said first and second cushioning members. 

33. A treadmill as recited in Claim 30, wherein the means for mechanically 
interconnecting said plurality of cushioning members comprises a brace extending 
between said plurality of cushioning members, said brace being moveable along said 

25 length of said frame. 

34. A treadmill as recited in Claim 30, further comprising a handle attached 
to a select one of said plurality of cushioning members, said handle being configured to 
enable manual movement of said select one of said plurality of cushioning members. 

35. A treadmill as recited in Claim 30, wherein said portions of said plurality 
30 of cushioning members are comprised of materials selected from the group consisting 

of plastic, hard rubber, soft rubber, polyvinylchloride and cellular foam. 

36. A treadmill as recited in Claim 30, wherein said portions of said plurality 
of cushioning members have openings of different sizes formed therein. 

37. A treadmill comprising: 
35 (a) a frame; 

(b) an endless belt trained on said frame, said belt having an upwardly 
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exposed exercise section; 

(c) a deck disposed between said exercise section of said belt and said 

frame; 

(d) first and second cantilevers, wherein each of said cantilevers 
comprises: . 

(i) a flexible arm having a first end mounted to said frame 
and an opposing second end freely disposed from said frame; and 

(ii) a bumper mounted to said flexible arm extending between 
said second end of said flexible arm and said deck; and 

(e) means for manually adjusting the flexibility of each of said 
cantilevers. 

38. A treadmill as recited in Claim 37, wherein the means for manually 
adjusting the flexibility of each of said cantilevers comprises a brace mounted to said 
frame adjacent to each of said cantilevers, said brace being selectively moveable along 
the length of each of said cantilevers. 

39. A treadmill as recited in Claim 37, wherein the bumpers of each of said 
first and second first and second cantilevers are oriented in opposing directions from one 
another. 

40. A treadmill as recited in Claim 39, wherein the wherein the means for 
manually adjusting the flexibility of each of said cantilevers comprises a brace pivotally 
mounted to said frame. 
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